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The 40th birthday is a minor mile¬ 
stone, not callinj? forth the same fervor 
of festivity as the 25th or the 50th. 
Yet it has a uni(itie significance. A man, 
lacking the dignity of a full half cen¬ 
tury, still ho|x;s that he is not really old 
yet knows he is no longer young. He is 


old enough to have a past but young 
enough to have a future. It is the age 
where he longs to be young again, know¬ 
ing what he knows now. 

Unlike a man, a company is self- 
renewing and can face the future with 
the vigor of youth and the experience 
of maturity; so, as Cleneral Radio cele¬ 
brates its 4()th anniversary this month, 
we recall the past in its significance for 
the flowering of the present and the 
fruition of the future. 

The electron was less in the public 
mind than the atom now is when the 
youthful Melville Eastham starUal a 
company intended to apply the com- 
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pariitivt'ly new idea of industrial meas¬ 
urements to an industry hardly horn. 

'I'his young man had another idea, 
ev(*n further from the general industrial 
mind of 11115— the eoneept of a manu- 
faeturing company tts a community of 
int4*re.st among stiN'kIioIders. employ¬ 
ees. management, and customers. (Tw«), 
and eventually tliree, of the.st* interests 
heeame in fact mergtsl heeause t]ier(» 
were no (jutside 8t<M-kholders, and the 
Company early heeame employee ownc'd 
and has always been employee man- 
ag(*<i.) Growth would l>e .shnv, financed 
from earnings, and then* would he no 
lay-olTs or shutdowns. Profit-sharing 
and joh security would he features of 
employment. 

Indu.stry would he .supplied with the 
meiusuring tools nMpiired to supp(»rt 
the terhnolog.v of the new Helds o|K*ned 
hy the development (»f the electron tube 
and the e.xploitation of fn*<|ueneies above 
the commercial power range. An ade- 
(piate engini’cring .staff would insure 
tinu'ly new products, and advanc(*d 
manufacturing metIuKis would pnMluee 
prices l)eiow the pn'vailing range for 
laboratory in.strum(*nt.s. .\nother im- 
pf>rtant departure from prevailing prac¬ 
tice, passihly the first in the manufac¬ 
ture of laboratory apparatus, would he 
the pi'mluction in (piantity (relatively) 
of a stamiard line of instruments, which 
would l)e maintained in st(M*k to provide 
prompt fulfillment of cu.storaers’ n*- 
(|uir(‘ments. The .saving in cost and the 
improvement in service would he great, 
for the common practice at the time 
was to build to a customer’.s order. 

All of the.se aims have lM*en realized, 
and through the years the policy that 
what is good for the <*mployees i.s go<Kl 
for General Radio Iuls pirnluced a pro- 
gre.ssing .series of emi)loyee benefits. 
Even in the had time of the early 80*8 
there* were no hiy-olTs on account of 



la< k of work. The first prenluctive* (*m- 
ployee hired retir(‘fl a few years ago, 

\ .steady growth has brought em¬ 
ployment to approximately HOO. Our 
turnover is .small, and lifetime em|)loy- 
ment is fre(|uent. All this has built a 
force of highly skilled pnKluction work¬ 
ers. No women an* employed in manu¬ 
facturing departments. In aasembly, 
the artisan rather than the ma.s.s-pn»- 
duetion system is used — that is, one 
man itsually a.s.s<‘mbles a complete in¬ 
strument working from prints. 

Naturally in .such a company, sya'iid- 
ing about 10 per cent of its annual sales 
in develo|)ment engineering, an un¬ 
usually large purport ion of the total 
staff are engineers, and men with en- 
giiuHTing background are found in many 
other po.siti(ms. 'Fhe policy has been to 
deveh»p men within the organization .so 
far as po.ssible. C’o-operative courses are 
carried on with .Ma.ssachusetts In.stitute 
(»f Technology' and with Northeastern 
rniversity, and in the later yc'ars of 
tin* course students spiuid about half 
their time in the General Ra<lio plant. 
This has be<*ome an important .source of 
engineering talent. 

The growt h of instruments since tho.se 
early years is mark<‘d by the difference 
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^ l)ot\veon the 9 pages of 1915*8 Catalog 
V and the 258 pages of 1954*8 Catalog 
N. However, the modern r(*ader of 
C*atJih)g A is struck by the element of 
continuity in an art that has developed 
in as many directions as has electronics 
since 1915. The early instruments were 
the fundamental tools of their day, and 
mcHlern instruments to perform the 
same functions are still found in Cata¬ 
log X. 

The variable air condenser was then 
as now a basic measurement tool. The 
bakelite insulation has given way to 
(|uartz and steatite, but the applit'a- 
tions are roughly the same, and the 
Cleneral Radio capacitor of 1955 is, like 
the conden.ser <if 1915, tlie best com¬ 
mercial device in its class. The function 
|K‘rformed by the universal wavemeter 
of Catalog A (range of 150 meters to 
900 meters) is met in Catalog N by a 
crystal frecjuency standard and an ex¬ 
tensive array of auxiliary e((uipment. 
C*loser relatives, wavemet-ers of the coil 
and condenser type, also appear in 
(Catalog N. In some of them the con¬ 
denser and coil liave merged in a single 
unit, the high-freciuency butterfly. 

The “sensitive high-freqiKMicy meter 
of the early catalogs is the remote an- 
c(‘stor of the vacuum-tube voltmeter. 
Staiidards of inductance and capaci¬ 
tance complete C'atalog A*8 listings, all 
repre.sented in (^atalog X and one even 
carrying the .Siiine type number (107). 

A single instrument in C*atalog A 
represents a vanished function — the 
“'rvpE llO-A Spark Indicator’^ with 
which “the regularity of the intensity 
an<l spacing of the separate sparks can 
be seen, thus allowing the user to form 
a (‘orrect idea of the tone value and 
spark of a This development could 

1955'f Fr*qu«ncy Standordizing Equipment in th« 
General Radio Engineering Laboratories. 


no doubt have been used as a strobo¬ 
scope, so even it may be said to have a 
de.scendant of sorts in C'atalog X. 

Suhse(]\ient catalogs show a develop¬ 
ing sophistication in the.se original mml- 
els, and from time to time new ba.si(j 
instruments are added. Hy 1919 the 9 
pages have bcTornc* 32, and resi.stancc 
bo.xes an<l bridge.s begin to appear. 

In the mid-20’s a new element a|>- 
pears—the great build-your-own 
broadcast-receiver boom wiis on, and 
General Radio entered into a major 
deviation. Ibulio parts (transformers, 
condensers, rheostats) be<*ame so num¬ 
erous that by 1925 a separate parts 
catalog appeared, 'fhe liiu'-operated 
r(‘ceiver, too compli<*ated for home con¬ 
struction, brought this perimi to a clo.se, 
and by 1928 General Radio was again 
putting all its elTort into instrument 
(h'velopment and manufacturing. In¬ 
deed, this field had not been neglected, 
for during this period oscillographs, 
vacuum-tul)e oscillators, and crystal 
fre(|uency .standards appeared in the 
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Sine* 1915, the ra> 
dio**iectronics in- 
duitry has looked to 
General Radio for its 
laboratory standards. 
At the left is shewn 
an early Type 107 
Variable Inductor; at 
the right, today’s di¬ 
rect-reading model. 


wliich had grown to 120 pagos 
hy 1080. 0'hi‘ first (*athoilo-ray os<*illo- 
grapli comnnMTially availahlt* f<»r g(*n- 
oral .‘<ak' in tin* rnilc*d States wiis iiitro- 
diieed in 1081; the first stan<lard*signal 
generator appeared even earlier, in 1028. 

'Fhe decade of the 1080’s saw a grt’af 
devehtpmenl in the application t»f elec- 
trttnic t<‘cfini<pies to industrial rneasim*- 
meiit prtthlems. No longer was the radio 
iinliistry the principal customer, d'lie 
(ieneral Radio (’ompany in fact be¬ 
came steadily more general and less 
radio. Firsts in all of these helds were 
numerous. These included the feedhack- 
type R-(^ oscillator, the lietenMjyne 
wave analyzer, the electronic stnibiK 
scoja*. and noisc*-meters. The N'ariac 
aut(»transformer, the first commerciali¬ 
zation of an old idea, app<‘ared in 1088. 

The war yi’ars show a forced-draft 
e.xpansion and some turning away from 
instrument development to the immedi¬ 
ate reipiirements of national defense. .\ 
portion of our Engineering Department 
was in fact on leave and engaginl in 
(lovernment projects. 

Riant facilities were expanded, and 
sub-contracting arrangements were 
entered into with neighlioring plants. 
The booming re(|uirements for elec¬ 


tronic* weapons produc(‘d a correspond¬ 
ing pressure for instruments to measure 
the performance not only in develop¬ 
ment but in use. (Jeneral Radio was, in 
the early yc’ars of the war, the only 
s<iurce in the world outside of (Jermany 
for many of these (\ssential tends, and 
even before the entry of the United 
States into the war, the expanded re- 
(juirements of our future allies were 
being m(*t. d'he war demands were .so 
well met that the Company received 
live Army-Navy “E” Awards. 

Following the war, an expanded En¬ 
gineering Department redesigned many 
«)lder instruments and produced new 
items at an acceleraltul tempo. Coaxial 
connec’tors and devices extended the 
freciuency range of the C'ompany’s op¬ 
erations into the oOOO Me. ar(*a. Motor 
speed controls appeared for the first 
time, expanding our interc.st in the in- 
ilustrial field, as did a voltage regulator. 
Both of the.se items w(*re built around 
the Variac^ autotransformer. 

Television brought a station monitor, 
a companion to broadca.st and F-M 
monitors long in the line, aiui, too new 
to be catalogued, at the 1955 Itadio 
Engineering Show were displayed in¬ 
struments for automatic curve tracing, 
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a response to the current trend. Yet, 
anionji; fhe elalMirale newer instriim<*ii(s 
the old basic items are not forjjotten, 
and iimonji: the movSt recent <levelop- 
ment.s are found new standards of ca¬ 
pacitance and iruliictance, and new 
tyfS'H of irn|XMlaiu‘e bridges. 

Expansion in the held <»f cu.stoiner 
servif'O is shown also, first cata¬ 

logue li.sted only the fa<*tory aildress. 
During the 20’s and early 30’s, listings 
of foreign repre.sinilatives appear <*over- 
iiig, lM»fore the outbreak of hostilities, 
every |>ortioti of the world. District 
oflices start(‘d by C'ompany t)ersonnc*l 
appear first in Now York in 1934, fol¬ 
lowed by Lo.s Angeles, Chicago, Wash¬ 
ington, and (his month, Philadol))hia. 

No indu.strial remini.scences arc com¬ 
plete withimt recalling the old worlds 


where everything started, (leneral 
Radio, too. had it.s f»ld plant, although 
it i.s doubtful if the fouinler ever stoked 
the furnace there. 'I'lhs building was 
abandoned by (leneral Radio in 1027, 
and opi*rations moved to a growing 
plant started nearby in 1924. This site, 
with additions fo expand it fivefold 
through the years, was outgrown in 1950, 
and a branch plant wa.s built in We.st 
C<»iic<»rd, Ma.s.sachusett.s, which now 
accommodates about one-half of the 
manufacturing oi)t*ration8. 

This, then, is what w(» know now, the 
accumulated experience of 40 years. It 
is the foundation on which younger 
men are building — young men with 
more in their philosophie.s than an aging 
scribbler of memoirs has dreamed of. 

— C. T. Burke 


NEW R-F BRIDGE FEATURES SMALL 
SIZE AND ADDED OPERATING CONVENIENCE 


Since its introduction in 1942, the 
(leiHTal Radio Type 9l(K\ IRuiio-Fre- 
(|U<Micy Bridge* has been the radio in¬ 
dustry’s standard for measurements on 
antennas, lines, networks and com- 
p<»nents in the fretpiency range lu'tween 
400 K«* and (iO .Me. The widespread ac¬ 
ceptance aecorderl this bridge* is due 
largely to two important elmra<*teri.stics 
— accuracy of measurement and sim¬ 
plicity of o|)cration. A new and im- 
prov<‘d version of this bridge has re?- 
eently been devedoped, the Type 100(>-A 
Radio-Freeiuoncy Bridge, which retain.s 
the desirable features of the older bridge 

• Sinclair, I>. H., New R-F Uritiire for IT®!* at Fro- 
qiicorica ‘Mi fo ftfl Me." Qrnrrui Ufidto Bxiiertmcnirr, 
XVII, 3. Au(e<iaf. 1942- 


and incorporates several n(‘w one.s tliat 
contribute to incr(*ased ease and con¬ 
venience of operati(»n. 

.\s in the older bridge, the resistive 
and reactive components nf the un¬ 
known impedance are directly indicated 
on .‘Separate dials when the bridge is 
balanced to a null. The direct-reading 
resistance rangf* i.s from 0 to 1000 ohms, 
and the direct-reading reactance range 
is from 0 to ^ ohms, where 

is the frefjueney in megacycles. 
Higher imptHlances can be measured 
indirectly. A mollified Schering bridge 
circuit, .shown in Figure 2, is used, in 
which both the rc.sistivc and reactive 
components of the unknown impedance 
are measured in term.s of capacitance, 
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and all l)alanc(' adjustments arc* made 

by means of variable air eapaeitors. 

Among the improvements in the new 

bridge are: 

1. Thc‘ volume cK-eupied by the bridge 
has been halvetl. 

2. A single bridge transformer replaces 
the two transformers used in the 
older bridge, thus eliminating the 
necessity of changing transformers at 
3 megacycles. 

3. New miiled-plate variable air ca¬ 
pacitors, wliich have very low losses, 
are used as reactance standards. 

4. The resistor ])reviously mounted in 
the lead used to connect the un¬ 
known to the l)ridge has been moved 
inside the l)ridge, which facilitates 
connections to the unknown. 

5. The reactance dial is calibrated over 
a 330° arc rather than over a 105° 
arc, which permits more precise 
readings. 

6. Teflon insulation is used to support 
the important bridge elemcmts in 
order to keep los.scs low and to make 
operation possible over wide tem- 
|M»rature ranges. 


7. Dial locks are provided on the initial 
balance controls to prevent acci¬ 
dental movement. 

8. A .separate carrying ca.se is made 
available as an accessory. 

Bridge Transformer 

Probably the most significant im¬ 
provement in the bridge is the new 
broadband bridge transformer, which 
operates efficiently over the entire fre¬ 
quency range of the bridge*. .Vs shown in 
Figure 2, this transformer is the i.sola- 
tion network used to couple power from 
the generator into the bridge through 
junction points a and c. 

The transformer must develop a volt¬ 
age between points a and c wliich 
“floats” with respect to ground. That 
is, the relative potentials between point 
a and ground and between c and ground 
must be determined by the im|KHiances 
in the bridge arms alone and not by 
stray couplings in the transformer. The 
transformer then*fore should have only 
magnetic coupling between the primary 
and secondary, and all <*apacitive cou¬ 
plings between the windings them.st*lvcs 
should l>e eliminated. 



Figur* 1. Vi*w of th* 
Typo 1606-A Rodio- 
Froquoncy Bridge in 
its carrying cate. 
Shielding it provided 
by the metal cabinet 
of the inttrument, to 
that the bridge can 
be uted either in or 
out of the carrying 
cate. 
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^vjn order to keep the stray capacitance 
»iplii 05 iieKli>?ihle, the primary and 
secondary windings are completely 
shielded, arnl an additional shield is 
used hef ween the shielded primary and 
stM'ondary, as shown in Figure 3. The 
fixed capacitance hetween the middle 
shield and the se<*ondary shield cause's 
no error since it appears in parallel 
with the capacitive arm of the bridge 
and can be included as part of the 
capacitance (\y. 'I'he details of con¬ 
struction are shown in Figures 3 and 4. 
Note that the individual shields are 
not Ciunplete* turns around the core but 
are slotted to avoid the formation of 
short-circuited turns. 

d'lie wide frequency range is obtained 
through the use of a high-permeability 
ferrite core (g = S50) which forms a 
complete magnet ic path around t he wind- 
^>gs. d'he low-reluctance magiK'tic circuit 
suits in a high degree of coupling 
ln*tween the primary and secondary, 
and. since only two turns are required 
on both windings to produc'e an ade¬ 
quate primary imluctanee for satis¬ 
factory performance at the lowest fre- 
<|uencies, it also results in a high self- 
rt'sonant frefjuency for the transformer. 

All connections to the windings are 
made by means of coaxial cables in 
order to minimize pcxssible capacitance 
couplings. 

'fhe i>erformance of this new trans¬ 
former is completely satisfactory. It 
covers the* entire fre(|ui*n<*y range of 
the bridge and does not retpiire any 

Figure 3. View of the bridge franetermer with 
component ports shown ot left. 




Figure 2. Schematic diogrom of the bridge circuit. 


adjustment in onler to balance out 
und(‘sired couplings. Figure 5 is a graph 
showing the relative voltage d<*veloped 
across the bridgt' at balance as a func¬ 
tion of fre(|uency. 'Fhe |K'rformance of 
the two transformers used in the older 
Typk 91tt-A H-F Bridge is al.so shown. 
As is evident, the new transformer 
produces a substantially larger voltage 
across the bridge at practically all 
frequencies than do the older units. 

As a matter of interest, the char¬ 
acteristics of the transformer alone 
working between a 50-ohm source and 
a 50-ohm load were measured and are 
plotted in Figure ti. As can be seen, the 
insertion loss is reasonably low over a 
very undi* frequency range in spite of 
the large ph^^si(*al spacing neci'ssitated 
by the shielding In'tween the primary 
and secondary windings. 

Figuro 4. Cross section drawing of the bridge 
transformer. 




lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800) 899-8438 • FAX: (516) 334-5988 






































GENERAL RADIO EXPERIMENTER 


8 


s 

I 



a> I n 100 1000 

FREOU£NCV-Me 


Figure 6. Interiion loss of 
the bridge transformer os a 
function of frequency, werk> 
ing between 50-ohm im¬ 
pedances. 


Variable Capacitors 

A now type of variable air capacitor 
i.s ii.seti f<»r the reacUiiice balances and 
the initial resistanre balance. In this 
capacitor the complete rotor and stator 
sections are milled out of solid blocks 
of aluminum, a con.struction which 
avoids the losses at the joints between 
plates and spacers found in many 
convent ittnul designs. Ball bearings 
mounted in high-temperature poly¬ 
styrene-disk in.sulators .support the 
glass-liber shaft to which the rotor is 
clamped. Because their over-all losses 
are very low, capacitors of tins type are 
excellent components for use in the 
bridge. Figure 7 is a view of a 220 /u/if 
variable capacitor of the type used in 
the iii.stniment. 

Unknown Lead 

In the older bridge the resistor, Rp^ 
shown in Figure 2, u.se<l to make po.s- 
sible the initial resistance balance, is 
mounted external to the bridge in the 


lead used to connect the unknown to 
the circuit under test. .\s a result, spe¬ 
cial leads with the resistor mounted 
in them had to be use<I or an initial 
balance could not be obtained. In the 
new bridge the resistor is mounted 
inside the bridge, which |X‘rmits much 
gifater flexibility in the selection of 
connecting leads. In fact, components 
can often be most .satisfactorily meas¬ 
ured at high frequencies when con¬ 
nected directly aeros.s the unknown 
terminals by means of their own leads. 

Carrying Case 

The bridge is mounted in a sturdy 
aluminum cabinet, the inside of which 
is a(‘tually part of the bridge circuit. 
In field applications where .some addi¬ 
tional protection is desired, or in cases 
in which the instrument is transported 
freciuently, a .separate luggage-type 
case, shown in Figure 1, can be obtained 
as an accessory. The instniment can be 
operated while inside the case if desired. 


Figuro 5. RoloHvo voltage developed acrott the bridge at bal- 
once at a function of frequency. Dota for the older Type 916-A 
model ore shown for comporiton. 




Figure 7. A vorioble oir ca¬ 
pacitor of the type used in 
the new r-f bridge. 
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Performance 

The hridjic is well snitotl to the 
acfurato moii.suromeiil of (‘omponoots, 
antennas, and other eireuits havint*; 
relatively low inipedanees over a fre¬ 
quency ranj^e from below 400 ke to (U) 
Me. Fijiiiin* 0 shows the results ai a 
series of measurement.s ma(l(‘ over a 
fretiuency range from 100 kc to (»0 Me 
on a length of transmission line term¬ 
inated in a resistor and a capacitor 
connected in series. 

At very low fre(|uencies, that is below 
about KM) Kc, the resistance balance 
becomes progressively less sensitive 
than th(‘ reactance l>alance and as a re¬ 
sult it b(H’om(‘s more diliicult to mea.s- 
ure v(‘ry small resistaiwes accurately. 
Since, the n‘actan<‘e range is inversely 
proportional to fre(|ucncy, it also be- 
conu\s incr<‘asingly more diHicult to 
measure very small r(*actan(!es as the 
difTerence in dial settings for a given 
reactance is also inv'ersely pro])ortional 
to fre(iu(‘ncv, and in extreme cases the 
resolving power of the dial is ap¬ 
proached (»r exceeded. 

The improvements outlined in the 
previou.s paragraphs will make this 



Figure 8. Resistance and reactance of a loaded 
transmission line as measured on the bridge 
(circles) and os calculated (curve). 


bridge evtai mon* u.s(‘ful than was the 
previfuts model. The broadcast engineer 
measuring antennas and the re.searcli 
worker in the liehl will both find new 
features which will simplify their work. 

— It. .\. SoDKHMAN 


SPECIFICATIONS 


Frequency Range: l(K) Kc lo lU) Me. 

Reactance Range: ^.5()()0ii ill I M<*. Thw nuige 
varies inv<*i*si*ly iis ttic frequency: und at other 
I'lvqucncirw the dial reading must t)e <livided 
l>y the frc<iuen<‘y in mcgiicvclcs. 

Resistance Range: 0 to IfMKU.*. 

Accuracy: Tor rcartaiicc nt frt*c|uencira up to 
50 .Me, ^ (2^ £ d- lU 4- ().000<S x R x /), when* 
/(* is the meu.'«ured rc.sistnmM* in ohms :ind f is 
the frequency in .Me. 

For rt^sistiinee, ut freiiuencies up to .50 Me, 

-fO. luj subject lo correction for residual 

parameters. R \a the measured re.sistanci.* in 
ohms. X is the nieasuretl reactance in olims, 
and / is the fixMjueiicy in .Me. .At high fre(|uen- 
cH*s. the correction di*pend.s ui>on the frequency 
ami magnitude of the unknown n*sislam‘e com- 


ixnient. A chart from which the <’orrection e.an 
he determined is given in tl»e instruction hook 
supplied with tin* hridgis 

Sritisfaclory operation can he ohtaiiuHi nt 
fr<‘<|Uencies as low ;is lOf) Kc and .somewhat 
above* (it) .Me witli not e^uite as gcMul accuracy as 
imiicateel above. Tlu'.P' term is important only 
at freeluencies allove lU Me. The l//term is im¬ 
portant «mly at very low freqm'iK'ies when the 
n sistama* of a high-n*actance, low-loss capacitor 
is measu n‘d. 

Accessories Supplied: Two l(‘adH <}f difTereilt 
lengths for connecting the unknown imiK*dance 
lo the bridge terminals, two Type 874-U22 
Coaxial Cables for connecting the generator 
ami detector, and om* Type 87-l-PH,58 Panel 
C'onnector. 

Other Accessories Required: Uadio-fr(*qU(*ncy 
gem*rator and detector. The Type ITJU-A 
Hridge O.scillator and the Type 121 1-A rnil 
Oscillator are salisfa<*tory generatoi*s, us are 
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Ili(* Type 1(H)1-A aiul the Type S0.>G Siand- 
CJeiiemtors. At frequeiiries ut>ove 
50Mc :i Type I2I5-A Unit Oscillator or a 
Type 1021-AV Statul:ird-Sip:nal Generator is 
reconimen(h*<I. 

A W4'll“Shi<‘lde<l communication receiver cov- 
erin»? tlie desired frequency rauRc makes a 
satisfactory de1ect4)r. It is reeomrneiuie<I that 
the receiver he HttxHl with the Type 874-P1358 

Type 


Panel C>onn<*etor tir otluT coaxial connector to 
avoid leakage at the input connection. 
Mounting: Welde<l aluminum <-ahinet supplied. 
A luKgax«‘-tyf)e c.arryinK case is available sepa¬ 
rately Hinl is re4M)minen(ie4l if the bridge is to be 
uslhI as a |)ortable held inatruimMil. 

Dimentions: 12* 2 X ‘I? 2 X 10j4 inches, over-all. 
Net Weight: 2S pounds without carrying case; 
2*J pounds with carrying case. 

C(nle Word Price 


1606-A 

Radio Frequency Bridge* 

CIGAR 

1606-P 1 

Luggage-type Carrying Case 

BILLY 


♦ U. a PaU'nta Nos. 2.125,81ti: 2,548,457; and 2.37a.3J>4 


AN IMPROVED SOUND-LEVEL CALIBRATOR 


The Type 1552-.\ Sound-Level (’ali- 
hrator ' has had an unexpectedly wide 
acceptance and use by those working 
with noi.se-ineasuring .sy.steins. With the 
coniltinalion of tliis calibrator and the 
Type 1307-A Transistor O.scillator,- 
over-all acoustic calibrations of noise¬ 
measuring systems are as simply and 
easily performed as electrical tests on 
the amplifiers and meters. 

‘ E. E. (irw». "An .\cou8tic ralibnitor for tht Sound 
Lfvid Mi'ler.” Oemml Rtuiiu ExiKrimmtrr, l)tireinlH*r, 

vm. 

* Arm ltd P<*ten»oM, '*.\ Porket-aizi* TraiuiiMor 0«ciiIutor 
for Audio Fn*nui*ncy Tentinj?,'* Gttivral fittdio Expert- 
ptrnfrr, .XiiftUiit, ItJ.Vl. 



The use of this calibrator in noisy 
environments is limited by its 85 db 
maximum output level impo.sed by di.s- 
tortion in the tran.sducer. For succes.sftd 
operation, therefore, the maximum 
background noi.se level is 75 db. While 
this is .satisfactt>ry for a majority of 
uses, it may be difficult or inconvenient 
in industrial noi.se surveys to find back¬ 
ground levels as low as 75 db. A further 
complication residts from the acoustic 
resonances within the calibrator, which 
maj’ amplify fre(|uencies present in the 
background, so that an actual l>ack- 
ground level of oidy 75 db may be ef¬ 
fectively increa.sed as much as 10 db. 

To effect an improvement it was 
neces-sary to find a small tran.sducer 
unit as rugg(‘d and stalde as the one 
being used and yet capable of producing 
much higher sound levels without dis¬ 
tortion. Long-period tests were con¬ 
ducted on a number of different types, 
and the unit finally cho.sen is a modifica¬ 
tion of the Shurc Brothers Moflel 
H-5 C’ontrolled-Heluctance Microphone 
(’artri<lge.* This transducer, which can 
produce levels in excess of 100 db with 
no greater input than that retpiired by 

* a. B. Buncr. U. S. l*iitent 2.454.42.5. Nov.. U»*8. 

Figure 1. View of the Type 1552-B Sound-Level 
Calibrator, installed on the Type 1551-A Sound- 
Level Meter and driven by the Type 1307-A Tran¬ 
sistor Oscillator. 
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its pmiocessor, lias becMi inr<)rporat(*(l 
^ n th<‘ iK*w Tytk 1552-H Souiul-Lovcl 
Calibrator. The view of Fijrure I shows 
the new calibrator, which is (piitc simi¬ 
lar in external ap|H‘iiranee to the previ- 
on.« nuMlel. The interior mechanical ami 
acoustical system, however, has been 
completely redesigned to obtain a better 
fre(|iu*ncy characteri.stic. 'Phis, together 
with the higher output from the new 
calibrator, is shown in Figure 2. 

A minor annoyance that has been 
eliminattHl in the design of the new 
calibrator is the frequency shift in the 
Tvpk I307-x\. Tran.sistor Oscillator 
causetl by the reactive input impedance 
of the old Type 1552-A. 

The new calibrator can be used on 
all the usual sound-level meter micro¬ 
phones and on a number of .supple¬ 
mentary microphones, without the need 
for spi‘cial adaptors. Table 1 is a list of 
the.s4» microphones. 

On all microphones in Table 1 ex<*ept 
the HA- 1 20 as installed in the Type 



Figure 2. Output chorocteritHct of tho now and old 
modols of tho calibrator. 


15r)5-A Sound Survey Meter and the 
now obsolete liU2S, the calibrator 
makes a goml acoustic seal so that the 
background level is actually attenuated 
when a (calibration is made. This feature 
coupled with the higli level prorluced 
by the calibrator insures that a gooil 


TABLE 1 


A /irrophinf 

Sliurr HrotlH’rs Typk IKSttS 

Tvck 15A-I20 
Hnisli Tyi'k HR2S 
Alt(H‘ Tvck (Ktit-A 

Shun* Bnahors Type DSBUO 

Altec 21-ItIt Types 


(G R Type TotKtIO snpplicMl on Type l.'Wil-.A 
Sound Ii(?vcl Meter Jk 75i)-B Semnd Level Nt«»tpr* 

(As used in G R Type 1.555-.\ Sound Survi'y .Meter) 

(Fsed on early G R Type 751>-A S4Kind l^evel Meter) 

(Supplk'd with G R Type 750-1*25 Dynamic Microphone 
Assembly* 

(New-ty|j*’ crystal microphontr. Not yet avail.able in prodin^tion 
(piantiti(*8 b 

(Type 21-BR-150 and Type 21-BR-IHO supplinl with G R 
Type 1.551-PlL and Type 1551-Pl-H Conilenser Microphone 
Systems * ’ 


Western Klectric Type r»-IO*.\A (LalH)ralor>’ Standard Condenser .Microphone*) 


Kellogg Microphone (LalMjratorv Standard Coiuhuiscr Microphone ^ 


Maasa Type M-14I-B (HiKh Ia'VcI Crystal Micropinuie •) 


* Jutm .MiNiiiill. *‘A MiniAturp r*ifio Electrir .Mirro- 
plmne." Tfnnmctwn* of (hr t.K.B, Profennionnl Grouit />« 
Audio, Vol. At' 1, No. Il, November-1)rr<‘mlH*r, ll»o3. 
pp. 7- 10. 

* .\mold Helenw»n. **Sound MeiUuirpni«nUi at Vrrj- llitb 
LeveU.*’ (irurtal Itadxo ExjH-rim^Htff, Septrraber, I9.VI. 


• M. R. Hawley, “T1»e Comlenurr Micmplione as an 
Stanuiini,'* Bril iMborntorirM Hrtord, Vol. 
XXXIiI, No. 1, Jamiur>'. 10.5.5. pp. ft-10. 

*J. K. Iloitdek. .Ir.. “A Ruble Lah«irttPiry Standard 
Condenser Mirruiihone,” Journui oflKt .ludie Kna^nf*r%Hg 
SoetHy, Vol. 2. .No. 4. October, IWrI, pp. 2:14 337. 



lET LABS, INC in the GenRad tradition ^ 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 






























GENERAL RADIO EXPERIMENTER 


12 


ciilibration chock can he made even in 
very noisy eiivironmentii. 

Variations in the acoust ic impedance 
of tlie microphone will result in varia¬ 
tions in the acoustic level produced by 
the calibrator. For the small newer 
microphones and condenser micro¬ 
phones. these variations arc small, l)ut 
on the older crystal mi<*rophones which 
are larger in diameter, they become 
appreciable. Consequently, the abso¬ 
lute level produc»»d by the !*alibrator on 
any of these microphones cannot be 
specified closer than =*= 1 db. 'fests 
indicate that the stability of the cali¬ 
brator is excellent, and so whatever 
level is produced at a given microphone 
should be repnMinced within a few 


tenths of a db over long periods of time.^/^ 

The calibrator has Imimi de.signed ti 
fit laboratory stainlard condenser mi¬ 
crophones,** ^ and hence its accuracy 
can be checked against these standards. 

In addition, it can Ik* used as a transfer 
device between the laboratory standard 
and a group of less stable working 
microphones. 

Whether used as a working standard 
or as a stable transfer device in con¬ 
nection witli a standard microplione, 
the new Type 1552-B Sound-Level 
Calibrator, because of its higher level, 
it^ flatter frequency respon.se, and its 
adaptability to a number of difTerent 
microphones, is a valuable aid to stand¬ 
ardization in acoustic measurenuMits. 

— E. E. Gross 


SPECIFICATIONS 


Input: 2.0 volts, 100 cycles; total luirmonics 
must not exct»etl 

Output: When ill position on the 0S<»H-tV|)e 
mieroj)hoiie uscil on Tvceh 1551-.^. iiinJ 75^>-B 
S<miul-L*vi*l .Meters, the calihritor pnshiro.s a 
sound pnwure of 110=^1 db (alnive a n»fcn‘nee 
level of 0.0002 inierolian at the micntphorie 
diaphntgin for rateil input as specified alKive. 


Terminals: Tyck 038-W Binding Posts. 
Accessories Required: •lOttH^Vclc souree, with 
output control aiul voltmeter. The Tvhe i307-A 
Trafwi.stor Oscillator is rmimmeiiditl. 

Dimensions: (Ixuigth) X (tluimetor) 

inches, over-all. 

Net Weight: 14 ounces. 


Typt‘ 


Co>ti' Word Price 


1S52.B 


Sound-Level Calibrator 


$45.00 


SUMMER CLOSING 


During the weeks of July 25 and 
.\ugust 1, our Manufacturing Depart¬ 
ments will lx* closL*d for vacation. 

There will he business as usual in the 
Sales EngiiUH'riiig and Commercial De¬ 
partments. In(|uiries, inclutiing retiuests 
for technical and sales information, will 


receive our usual prompt attentiou. 

Our Serviire Depart merit re(|Uo.sts 
that. Ix'cause of ab.stuices in the manu- 
fa(*turing and repair groups, shipments 
of material he schciluled to n*acb us 
either well before or delayed until after 
the vacation |x?riod. 


GENERAL RADIO COMPANV 

275 MASSACHUSETTS AVENUE 
CAMBRIDGE 39 MASSACHUSETTS 

TElEPHONEt TRowbrIdgo 6-4400 

Uft.K 
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